Regulation of hippocampal long-term potentiation by p21-activated protein kinase 1 (PAK1).
The Rho family small GTPases are critically involved in the regulation of spine and synaptic properties, but the underlying mechanisms are poorly defined. We took genetic approaches to create and analyze knockout mice deficient in the expression of the protein kinase PAK1 that is directly associated with and activated by the Rho GTPases. We demonstrated that while these knockout mice were normal in both basal and presynaptic function, they were selectively impaired in long-term potentiation (LTP) at hippocampal CA1 synapses. Consistent with the electrophysiological deficits, the PAK1 knockout mice showed changes in the actin cytoskeleton and the actin binding protein cofilin. These results indicate that PAK1 is critical in hippocampal synaptic plasticity via regulating cofilin activity and the actin cytoskeleton.